Medical schools are committed to both students and society to develop capabilities required to succeed in health care environments. Present diagnosis and treatment methods become obsolete faster, demanding that medical schools incorporate competency-based education to keep pace with future demands. This study was conducted to assess the problem solving disposition of medical students. A three-subcategory model of the skill is proposed. The instrument was validated on content by a group of 17 experts in medical education and applied to 135 registered students on the sixth year of the M.D. Physician Surgeon program at a private medical school. Cronbach's alpha indicated an internal consistency of 0.751. The findings suggest that selected items have both homogeneity and validity. The factor analysis resulted in components that were associated with three problem-solving subcategories. The students' perceptions are higher in the pattern recognition and application of general strategies for problem solving subcategories of the Problem solving disposition model.
Introduction
Training medical students is a long and complex process: it requires the assimilation of knowledge, development of attitudes, and the acquisition of values and skills. Those skills have become an important topic of discussion in medical education because they lead curricula development. The private university where this study was developed recently declared the competencies that a physician must have at graduation in order to meet the highest standards in the national and international context. Those skills are as follows:
(i) application of the clinical skills learned to perform diagnosis, promote health, and prevention of diseases;
(ii) applying knowledge of basic, clinical, and social sciences in medical practice;
(iii) developing critical thinking and clinical reasoning;
(iv) generating a positive change in the person's health and treating them with respect and empathy;
(v) educating society with a culture of prevention;
(vi) as globalization rises, the physician must be ready to perform in health systems around the globe.
The private university is interested in the assessment of the level of acquisition of competencies in their students, including their attitudes towards competencies, to fulfill the mission statement and to certify the competence of future physicians in their accreditation requirements.
Epstein and Hundert [1] define competence as the habitual and judicious use of communication, knowledge, technical skills, clinical reasoning, emotion, values, and reflection in daily practice for the benefit of the individual and the community being served. Villa and Poblete classify competences as being instrumental, interpersonal, or systemic [2] . Instrumental refers to those skills that are associated with the individual and involve a combination of methodological and cognitive abilities. Interpersonal skills consider the relationship with others, and systemic skills are those required to manage complex and multiple variables.
Although several authors agree on the importance of developing generic skills in medical students, they propose 2 Journal of Biomedical Education different approaches to assess their competence [1, [3] [4] [5] . These evaluation methods are: multiple choice exams, work based assessments, and objective structured clinical examinations (OSCEs) [1] .
Epstein and Hundert explain that although there are available instruments for the assessment of basic skills, new formats that assess clinical reasoning, expert judgment, management of ambiguity, professionalism, time management, learning strategies, and teamwork are necessary [1] . The Individual Generic Skills Test was developed by faculty members of a private medical school in Mexico to assess the disposition of higher education students on diverse instrumental competencies. The complete instrument measures self-perception on information literacy, problem solving, time management, self-direction, decision making, and critical thinking. The purpose of this paper is to assess the validity and reliability of the problem solving section of this test and to present a descriptive analysis of the results.
Materials and Methods
The study design is quantitative, descriptive, and nonexperimental [6] . The method consisted of several phases: (1) design a competency disposition model, (2) determine the items to assess students' performance based on the model, (3) validate and update items with experts, and (4) apply the test and analyze results. The following description of this method is regarding the problem solving disposition section of the Individual Generic Skills Test.
Designing of the Problem Solving Disposition Model.
According to Sullivan and Chumbley [7] medical professionals require critical thinking, problem solving, and decisionmaking in their clinical practice. Epstein and Hundert [1] classify competencies considering diverse traits and skills required for physicians (cognitive, technical, integrative, contextual, interpersonal, and affective). Cognitive competences include core knowledge, oral and written communication, information management, abstract problem solving, and self-learning. Similarly, the American Medical Association evaluates professional clinical competence considering recalling facts, principles and theories; solving problems and describing procedures; demonstrating skills in a controlled environment; and subsequent application to a real case [1] .
In general, the ability to solve problems includes an inquiring process that incorporates the details of an undesired situation to select the most suitable solution. Williams and Reid [8] state that the mental process required to solve a problem includes understanding the problem, describing its context, and identifying the decisions to be analyzed. Norman and Schmidt propose a three-category model: (1) acquisition of factual knowledge, (2) mastery of general principles that can be transferred to solve new similar problems, and (3) pattern recognition [9] .
Based on this framework, we evaluated a three-category model for problem solving (Figure 1 ).
The proposed model includes the basic stages of cognitive processing: (a) reactivation of prior knowledge, (b) pattern
Knowledge of discipline Pattern recognition
Application of general strategies for problem solving Figure 1 : Problem solving disposition model. recognition and method selection, and (c) application of strategies to solve the problem. The proposed categories for problem solving disposition are as follows.
Knowledge of Discipline.
Although problem solving is a generic competence, it is always developed in a specific context. The way in which a given problem is approached requires extensive knowledge about one or more related topics.
Pattern Recognition.
Once the information about the problem has been understood, including missing and given facts, the person must recognize patterns and possible alternatives to achieve a valid solution. This requires reflection on the context and identification of advantages and constraints to arrive at a conclusion. Oblinger and Verville [10] consider that the way in which information is represented in solving problems has a substantial effect on the final solution.
Application of General Strategies for Problem Solving.
The competence reaches the highest level when the person is able not only to achieve a valid solution, but also to select the best among the available choices. This process should also be efficient in resources, time, and budget [10] .
Instrument
Design. An instrument of 74 items was developed to assess the disposition of student self-perception about information literacy, problem solving, time management, self-direction, decision-making, and critical thinking skills. A 5-level Likert scale was selected, ranging from 1 corresponding to strongly agree to 5 corresponding to strongly disagree.
The problem solving section was developed with a total of 12 statements according to the proposed Problem solving disposition model (Figure 1 ). Questions 1, 2, 3, 7, 10, 11, and 12 have favorable responses closer to strongly agree, and questions 4, 5, 6, 8, and 9 are reversed. These items, as shown in Table 1 , were oriented to measure attitudes and self-perception of students about knowledge of the discipline Application of general strategies for problem solving Eliminated (7) I seek alternative solutions before making a decision.
Application of general strategies for problem solving
Application of general strategies for problem solving (8) I get easily distracted while trying to solve a problem.
Pattern recognition Eliminated (9) The best solution to a problem is the first one I think about.
Application of general strategies for problem solving Eliminated (10) I decide the solution of a problem from evaluating several options.
Application of general strategies for problem solving (11) I identify alternative solutions to problems.
Pattern recognition
Reclassified to Application of general strategies for problem solving (12) I am able to focus on a problem.
Application of general strategies for problem solving
Application of general strategies for problem solving (items 2, 3, and 4), pattern recognition (items 1, 5, 8, and 11), and application of general strategies for problem solving (items 6, 7, 9, 10, and 12).
Expert Validation.
The instrument was validated with the methodology proposed by Fisher et al. [11] . They propose the application of a two-stage procedure. The first stage is the use of a Reactive Delphi technique to develop and determine content validity. Content validation is a multimethod, quantitative, and qualitative process that is applicable to all elements of an assessment instrument [12] . The second stage is to administer the test to a sample of students to determine scale construct validity and internal consistency.
For the first stage, the use of the Delphi technique, a group of 17 experts were asked to review the section. Haynes et al. consider that every element of an assessment instrument should be judged by multiple experts to validate relevance, representativeness, specificity, and clarity [12] .
The criteria to select experts for this study included the following: a position as faculty member in a higher education institution, at least ten years of experience in education, experience on curriculum design, and acceptance to join freely into the study. As part of the validation process, every expert weighed each item using a 5-level Likert scale to determine the degree to which the item measured the competence of problem solving. The score of 1 implied strongly agree and the score of 5 represented strongly disagree. These data were coded and analyzed using Minitab 17. The item was considered valid only if at least the 80% of experts selected values of three or less on the Likert scale.
Pilot Study and Statistical Analysis.
The test was administered in January 2013 to the total student population (135) registered on the sixth year of the M.D. Physician Surgeon program at a private medical school. Three methods were selected for statistical analysis: Cronbach's alpha, factor analysis, and descriptive statistics.
To determine the internal consistency of both Individual Generic Skills Test and the problem solving section, Cronbach's alpha coefficient was computed. According to Vogt [13] values greater than 0.70 are considered to have an acceptable level of internal consistency.
Item total correlation was calculated to evaluate if any item in the particular section was consistent with the responses of the others in the same section. The higher the values of the coefficient are, the more clearly the item belongs in the scale.
A factor analysis was also performed to assign model categories to the instrument items applying the criterion recommended by Morales Vallejo [14] . The factor analysis applied was a Principle Components analysis. The extracted factors were determined using scree plots. Finally, a Varimax rotation was applied to achieve a simpler structure. Although the authors stated that for > 100 a value of 0.3 is required, we used a value of 0.4 to provide a cleaner factor structure. Finally, descriptive statistics were used to analyze results, considering values closer to 1 as more favorable responses being closer to strongly agree. The negatively-keyed items were reverse-scored.
Results and Discussion
According to the evaluation by the 17 experts of the problem solving section, 7 of the 12 original items were kept. Eliminated items were as follows: (4) I have trouble asking for help, knowledge of discipline category; (5) I can talk about my problems for hours without resolving anything, pattern recognition; (6) to solve a problem, it does not matter how much money I spend on it, application of general strategies for problem solving; (8) I get easily distracted while trying to solve a problem, pattern recognition; and (9) the best solution to a problem is the first one I think about, application of general strategies for problem solving, which obtained standard deviations of: 1.495, 1.538, 1.178, 1.497, and 1.263, respectively, representing the five items with higher variance of the original 12.
From the twelve original items proposed, five were eliminated, two reclassified to other categories, and five remained unaffected (Table 1) . High correspondence was observed between the removed items selected by experts and the calculated variance. However, knowledge of discipline was left with only one item and pattern recognition with only 2.
Reliability of the 7 items selected by the experts had a Cronbach's alpha coefficient of 0.751. The reliability of the complete test was 0.779, indicating that The Individual Generic Skills Test is reliable both in general and for the problem solving section.
The number of extracted factors that the scree plot suggested was three components. An orthogonal Varimax rotation was applied to achieve a simpler structure. The loadings are displayed on Table 2 . The criterion was that the loadings should be retained on only one of the three components. In the case where items cross-loaded, the higher loading determined where the item would be associated.
The resulting components from the factor analysis are associated with each of the categories of the Problem solving disposition model. The first component corresponds to item 3 associated with knowledge of discipline. The next component was associated with items 1 and 2 which are represented by pattern recognition. The last component integrates items 7, 10, 11, and 12, which relate to the application of general strategies for problem solving category.
Descriptive analysis includes the results for each item. Table 3 shows the mean and standard deviation of each item. Items with means closer to strongly agree are 7, 10, 11, and 12, which correspond to application of general strategies for problem solving category.
The results of descriptive statistics show that a 2.570 mean for knowledge of discipline, 1.496 for pattern recognition, and 1.427 for application of general strategies for problem solving, which means that students are better self-perceived in the pattern recognition and application of general strategies for problem solving categories of the problem solving model. Although students appear to believe that they know the general strategies to address problems, they are less confident of their ability to use that knowledge. Norman and Schmidt believe that this acquisition of factual knowledge is memory bound [9] . This acquisition of knowledge would rely on the activation of prior knowledge which facilitates the subsequent processing of new information, elaboration of knowledge at the time of learning, enhancing subsequent retrieval, and matching the context to facilitate the recall.
The present study followed the methodology of Fisher et al. [11] . They proposed it in 2001, with the validation of a self-directed learning readiness scale in nurse's education. Similar results were achieved, as both studies perceive the need to retest the scale and improve the instrument by rewriting some items. According to experts' feedback, the following items need to be rewritten: (4) I have trouble asking for help, (5) I can talk about my problems for hours without resolving anything, and (8) I get easily distracted while trying to solve a problem. Those items were included to provide a contrast of the information given by the student for similar items, but may be reconsidered in the next application.
Conclusions
The final instrument is valid and reliable considering the information given by academic papers, experts, and statistical analysis. However, it requires to be improved in further applications.
In addition to the reverse-scored items, it will be necessary to design new items to enhance each category of the Problem solving disposition model. A longitudinal study is also considered for future research on the medical academic program.
This experience will continue to be applied to other sections of the Individual Generic Skills Test to develop a more solid instrument of self-perception in a competency based education model. These types of instruments are recommended to complement traditional exams and other clinical training evaluations. Many other medical schools in Canada, England, Australia, Spain, and the United States are also improving methods for assessing the professional skills of medical students [1] .
In order to improve students' disposition to the problem solving skill, the application of Problem Based Learning has been incorporated into medical training. Norman and Schmidt explain the need to enhance the acquisition, retention, and use of knowledge in medical and health sciences students [9] . The literature suggests that is difficult to demonstrate changes in problem-solving ability as students evolve from medical school to clinical practice. However, not only is cognitive knowledge important, but also the development and assessment of competencies and attitudes of the students.
